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(54) Disposable diaper 

(57) A disposable diaper 1 includes a liquid-pervi- 
ous topsheet 2, a liquid-impervious backsheet 3> a liq- 
uid-absorbent core 4 interposed between these top- and 
backsheets 2, 3, and an indicator 14 by which it is per- 
ceptible from outside the backsheet 3 whether urination 
has occurred or not. The indicator 14 comprises a liquid- 
pervious intermediate sheet 15 hydrophifically modified 



by coating of a hydrophobic fibrous nonwoven fabric 
with surfactant and a water-soluble coloring agent 16 
depicting a given figure which is perceptible from out- 
side the backsheet 3, The intermediate sheet 15 is in- 
terposed between the backsheet 3 and the core 4 and 
the coloring agent 16 is applied on the surface of the 
intermediate sheet 1 5 opposed to the backsheet 3. 
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Description 

[0001] This invention relates to a disposable diaper 
provided with an indicator by which it is indicated visually 
from outside whether urination has occurred or not. 
[0002] Japanese Patent Publication No. 
1997-299401 A discloses a disposable draper compris- 
ing a liquid-pervious topsheet, a liquid-impervious back- 
sheet and a liquid-absorbent core interposed between 
the top- and backsheets, defining a front waist region, 
a rear waist region and a crotch region extending be- 
tween these waist regions, provided with an indicator 
which becomes visible and indicates an occurrence of 
urination from outside the backsheet when the front 
waist regions is wetted with urine. 
[0003] The indicator comprises an ink layer which is 
disposed between the backsheet and the core and be- 
comes visible when the ink layer is wetted with urine and 
an ink-covering layer which is disposed between the 
backsheet and the ink layer and put in close contact with 
the ink layer. The ink-covering layer contains a sur- 
factant. The backsheet is made of breathable but liquid- 
impervious oriented plastic film containing fine particles 
of a titanium oxide, a calcium carbonate or a barium sul- 
fate. This diaper is effective in that, when the indicator 
is wetted with urine, the surfactant contained in the ink- 
covering layer is dissolved in urine and the inner surface 
of the whitened backsheet is wetted with the urine and 
as a result the ink layer can be visually recognized 
through the backsheet. 

[0004] Generally, it is unnecessary for a diaper that 
any third person other than a wearer's mother or a care 
personnel can detect whether urination has occurred or 
not. In the case of the diaper disclosed in the above- 
cited Publication, the ink layer becomes clearly visible 
upon urination, so urination is easily perceived by the 
third person. With this diaper, urination is pointed up by 
the third person and sometimes the diaper wearer's 
sense of pride may be injured, 

[0005] it is an object of this invention to provide a dis- 
posable diaper enabling it to perceive from outside the 
diaper whether urination has occurred or not, without in- 
juring the diaper wearer's sense of pride. 
[0006] According to this invention, there is provided a 
disposable diaper comprising a liquid-pervious topsheet 
facing a wearer* s body, a liquid-impervious backsheet 
facing away from the wearer's body and a liquid-absorb- 
ent core interposed between these top- and backsheets, 
defining a front waist region, a rear waist region and a 
crotch region extending between these waist regions 
wherein at least the front waist region out of the front 
and rear waist regions and the crotch region is provided 
with an indicator by which it is perceptible from outside 
the backsheet whether urination has occurred or not. 
[0007] The disposable diaper further comprises the 
indicator composed of a liquid-pervious intermediate 
sheet hydrophilically modified by coating of a hydropho- 
bic fibrous nonwoven fabric with surfactant and a water- 
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soluble coloring agent depicting a given figure in color 
different from those of the backsheet and the interme- 
diate sheet so that the figure is visible from outside the 
backsheet. wherein the intermediate sheet is interposed 
5 between the backsheet and the core and the coloring 
agent is applied on at least one of the surfaces of the 
backsheet and the intermediate sheet opposed to each 
other, and urine discharged on the diaper dissolves the 
surfactant and the coloring agent, then the surfactant 
10 and the coloring agent dissolved in urine permeate the 
intermediate sheet and is absorbed by the core, where- 
upon the figure substantially disappears and the inter- 
mediate sheet restores its initial hydrophobic property 
so as to prevent the coloring agent once absorbed by 
*s the core from flowing back toward the backsheet. 

[0008] In one embodiment of this invention, the figure 
disappears within 30 seconds - 2 minutes after urination 
has occurred. 

[0009] In another embodiment of this invention, the in- 
termediate sheet has a basis weight of 1 0 - 30 g/m 2 and 
a thickness of 0.1 - 3.0 mm. 

[0010] In still another embodiment of this invention, 
the intermediate sheet is in close contact with the core, 
[0011] In further another embodiment of this inven- 
ts tion, the respective opposed surfaces of the backsheet 
and the intermediate sheet which are opposed to each 
other are in close contact with each other, 

Fig. 1 is a partially cutaway perspective view show- 
so ing a disposable diaper; 

Fig. 2 is a sectional view taken along a tine 11 - II in 
Fig, 1; 

Fig. 3 is a diagram illustrating a manner in which 
urination causes variation in the indicator provided; 
55 Fig, 4 is a sectional view similar to Fig. 2 showing 
another embodiment of this invention; and 
Fig. 5 is a diagram illustrating a manner in which 
urination causes variation in the indicator. 

40 [0012] Details of a pants-type disposable diaper ac- 
cording to this invention will be more fully understood 
from the description given hereunder in reference to the 
accompanying drawings. 

[0013] Fig. 1 is a partially cutaway perspective view 
45 showing a typical embodiment of a disposable diaper 1 
according to this invention and Fig. 2 is a sectional view 
taken along a line II - II in Fig. 1 . In Fig. 1 , a waist-sur- 
rounding direction is indicated by an arrow X, a longitu- 
dinal direction is indicated by an arrow Y and a thigh- 
50 surrounding direction is indicated by an arrow Z. "Inner 
surfaces" 2a, 3a, 15a of top- and backsheets 2, 3 and 
an intermediate sheet 1 5> respectively, should be under- 
stood to mean the surfaces of these sheets facing a core 
4 and "outer surfaces" 2b, 3b, 15b of these sheets 2, 3, 
i5 t respectively should be understood to mean the sur- 
faces of these sheets facing away from the core 4. 
[0014] The diaper 1 comprises a liquid-pervious top- 
sheet 2 facing a wearer's body, a liquid- impervious 
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backsheet 3 facing away from the wearer's body and a 
liquid-absorbent core 4 interposed between these 
sheets 2> 3. The diaper 1 is composed of front and rear 
waist regions 5, 7 opposed to each other and a crotch 
region 6 extending between these front and rear waist 
regions 5, 7. The diaper 1 has waist-hole's peripheral 
portions 8 extending in the front and rear waist regions 
5, 7 in the waist-surrounding direction, waist's side por- 
tions 9 extending in a longitudinal direction and leg- 
holes' peripheral portions 10 extending in the crotch re- 
gion 6 in the thigh-surrounding direction. 
[0015] In the diaper 1 , the transversely opposite side 
edge portions 9 are overlaid and joined together on a 
plurality of heat-sealing lines 11 arranged intermittently 
in the longitudinal direction, In this manner, the diaper 1 
is formed with a waist-hole 1 2 and a pair of leg-holes 1 3 
lying below the waist-hole 12. The diaper 1 is provided 
in the front waist region 5 and the crotch region 6 with 
an indicator 14 by which it is perceptible from outside 
the backsheet 3 whether urination has occurred or not. 
[001 6] The waist-hole's peripheral portions 8 are pro- 
vided with a plurality of waist-surrounding elastic mem- 
bers 17 which is extending in the waist-surrounding di- 
rection and bonded thereto in a stretched state. The leg- 
holes' peripheral portions 1 0 are provided with a plurality 
of thigh-surrounding elastic members 18 which is ex- 
tending in the thigh-surrounding direction and bonded 
thereto in a stretched state. The waist-surrounding elas- 
tic members 1 7 and the thigh-surrounding elastic mem- 
bers 1 8 are interposed between the top- and backsheets 
2 5 3 and bonded to the inner surface 2a or 3a of at least 
one of these sheets 2, 3. 

[001 7] A stock material for the topsheet 2 may be se- 
lected a hydrophilic fibrous nonwoven fabric or a ther- 
moplastic film having a plurality of fine pores. A stock 
material for the backsheet 3 may be selected from a 
group including of a hydrophobic fibrous nonwoven fab- 
ric, a breathable but liquid-impervious film obtained by 
orienting of a plastic film containing inorganic fine parti- 
cles such as a titanium oxide, a calcium carbonate and 
a barium sulfate and a composite nonwoven fabric con- 
sisting of the hydrophobic fibrous nonwoven fabric and 
the breathable but liquid-impervious film laminated with 
each other. The backsheet 3 has a light transmittance 
of 30 - 80 %. As the plastic film, a polyolefine- or a pol- 
yester-based thermoplastic resin film may be used. The 
top- and backsheets 2, 3 may be of white or milk-white 
color. 

[0018] The core 4 are formed by a mixture of fluff pulp 
and super-absorbent polymer particles or a mixture of 
fluff pulp, super-absorbent polymer particles and ther- 
moplastic synthetic resin fiber, in any case, compressed 
to a desired thickness. The core 4 is secured to the inner 
surface 2a of the topsheet 2. Preferably, the core 4 is 
entirely covered with a tissue paper in order to prevent 
the core 4 from getting out of shape and/or to prevent 
the polymer particles from falling off. The polymer par- 
ticles may be selected from a group of materials includ- 



ing of a starch -based polymer, a celMose-based poly- 
mer and a synthetic polymer. 

[0019] The indicator 14 continuously extends so as to 
occupy a from the front waist region 5 toward the crotch 
5 region 6 and is attached to these regions 5, 6 in a middle 
zone thereof as viewed in the waist-surrounding direc- 
tion. The indicator 14 comprises a liquid-pervious inter- 
mediate sheet 1 5 hydrophilically modified by coating of 
a hydrophobic fibrous nonwoven fabric with surfactant 
(not shown) and water-soluble coloring agent 16 of the 
color different from those of the backsheet 3 and the in- 
termediate sheet 1 5 depicting a given figure which is vis- 
ible from outside of the backsheet 3. 
[0020] The intermediate sheet 15 is interposed be- 
tween the backsheet 3 and core 4 in close contact with 
an outer surface 4a of the core 4 extending into the front 
waist region 5. The intermediate sheet 15 has its outer 
surface 15b {i.e., the surface opposed to the backsheet 
3) is not joined to an inner surface 3a (the surface op- 
posed to the outer surface 1 5b of the intermediate sheet 
15) but has its inner surface 15a is joined together with 
the outer surface 4a of the core 4 by means of an inter- 
mittently applied adhesive (not shown). The intermedi- 
ate sheet 15 is colored in white or milk-white. The figure 
S composed of three stars arranged in the longitudinal 
direction from the front waist region 5 toward the crotch 
region 6 are depicted on the intermediate sheet 1 5 in its 
middle zone as viewed in the waist-surrounding direc- 
tion by the coloring agent 16. This coloring agent 16 is 
applied on the outer surface 15b of the intermediate 
sheet 15. 

[0021] Fig. 3 is a diagram illustrating a manner in 
which urination causes variation of the indicator 14, 
Urine (not shown) discharged onto the diaper 1 exudes 
out from the core 4 to the indicator 14, on one route, and 
flows from the peripheral edge of the core 4 through the 
gap between the backsheet 3 and the core 4 to the in- 
dicator 1 4, on the other route. As the indicator 1 4 is wet- 
ted with urine, the surfactant applied to the intermediate 
sheet 1 5 and the coloring agent 1 6 are dissolved in urine 
and, as indicated by an arrow L r the surfactant and the 
coloring agent 1 6 which are dissolved in urine permeate 
the intermediate sheet 15 and then they are absorbed 
and retained together with urine by the core 4. 
[0022] With this diaper 1 , upon urination, the coloring 
agent 16 dissolved in urine is absorbed by the core 4 
and, in consequence, the figure S depicted by the color- 
ing agent 1 6 disappears. This feature enables it possible 
to be visible from outside the backsheet 3 whether uri- 
nation has occurred or not Compared to the diaper of 
the prior,art in which the ink layer becomes obvious upon 
urination, in the case of the diaper 1 wherein the figure ' 
S disappears upon urination, it is difficult for a third per- 
son to perceive an occurrence of urination and point out 
that and therefore the wearer's sense of pride is not in- 
jured, 

[0023] In the diaper 1 , upon urination, the surfactant 
applied on the intermediate sheet 15 is dissolved in 
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urine and then absorbed by the core 4. As a result, the 
intermediate sheet 15 restores its hydrophobic property 
and there is no possibility that the coloring agent 1 6 once 
absorbed by the core 4 might permeate the intermediate 
sheet 15 again and fiow back toward the backsheet 3. £ 
With the diaper 1 , even if the core 4 is colored by the 
coloring agent 1 6 which is absorbed thereby, the core 4 
is concealed by the intermediate sheet 15 so that the 
color of the core 4 can not be visually recognized. 
[0024] In the diaper 1 , the figures S depicted with the 
coloring agent are arranged in the longitudinal direction 
in the front wa&t region 5 and the crotch region 6. With 
such a placement of the figures S, the figure S depicted 
in the front waist region 5 rapidly disappears when most 
of urine is discharged onto the front waist region 5 and 
the figures S depicted in the crotch region 6 rapidly dis- 
appears when most of urine is discharged onto the 
crotch region 6. Therefore it can be reliably perceived 
whether urination has occurred or not m the front waist 
region and/or the crotch region. 

[0025] With the diaper 1 1 the figure S disappears with- 
in 30 seconds - 2 minutes after urination has occurred, 
and the intermediate sheet 15 has a basis weight of 10 
- 30 g/m 2 and a thickness M of 0,1 - 3.0 mm. If the in- 
termediate sheet 15 has the basis weight less than 10 
g/m 2 and the thickness M less than 0.1 mm, it would be 
impossible for the intermediate sheet 1 5 to conceal the 
core 4 which has absorbed the coloring agent 16 and 
thereby has been colored. Consequently, it is likely that 
the color of the core 4 might be visually recognized from 
outside the backsheet 3. if the intermediate sheet 15 has 
the basis weight exceeding 30 g/m 2 and the thickness 
M exceeding 3.0 mm, a time until the figure S disappears 
would exceed 2 minutes because it takes a long time 
until the coloring agent 16 dissolved in urine permeates 
the intermediate sheet 15. 

[0026] Fig. 4 is a cross-sectional view similar to Fig. 
2 showing one preferred embodiment of this invention 
and Fig. 5 is a diagram illustrating a manner in which 
urination causes variation in the indicator 14. Referring 
to Fig. 4, the coloring agent 1 6 whose color differs from 
those of the backsheet 3 and the intermediate sheet 1 5 
is applied on the inner surface 3a of the backsheet 3 
and the outer surface 1 5b of the intermediate sheet 15 
(the surfaces 3a,- 15b are opposed to each other). The 
intermediate sheet 1 5 has its outer surface 1 5b {the sur- 
face opposed to the surface 3a) joined to the inner sur- 
face 3a of the backsheet 3 by means of an adhesive (not 
shown) intermittently applied thereon and its inner sur- 
face 1 5a joined to the outer surface 4a of the core 4 by 
means of an adhesive (not shown) intermittently applied 
thereon. 

[0027] In this dmper 1 , since the inner surface 3a of 
the backsheet 3 is In close contact with the outer surface 
15b of the intermediate sheet 15, the coloring agent 16 
dissolved in urine can more rapidly permeate the inter- 
mediate sheet 15 from the backsheet 3 and absorbed 
into the core 4 by contract with the embodiment such 



that the backsheet 3 and the intermediate sheet 1 5 are 
not in contact each other. Specifically, the figure S de- 
picted with the coloring agent 16 disappears within 30 
seconds - 2 minutes after urination has occurred. The 
intermediate sheet 15 has the same basis weight and 
thickness M as those of the embodiment shown in Fig. 2. 
[0028] In this diaper 1 , peripheral portions of the top- 
and backsheets 2, 3 extending outward beyond the pe- 
ripheral edge of the core 4 are overlaid and joined to- 
gether. Joining of the top- and backsheets 2, 3 } bonding 
of the elastic members 17, 18 to the top- and backsheets 
2, 3 and joining of the core 4 to the topsheet 2 may be 
carried out using a hot meit adhesive or welding tech- 
niques such as a heat-sealing and a sonic seating. For 
bonding using a hot melt adhesive, it may be applied on 
the top- and backsheets 2 3 3 in an appropriate pattern 
such as spiral pattern or spray pattern. 
[0029] In this diaper 1, the indicator 14 may be at- 
tached to at least one of the front and rear waist regions 
5, 7 and the crotch region 6. The intermediate sheet 15 
preferably has a size at least twice the figure S depicted 
with the coloring agent 16. The figure S depicted with 
the coloring agent 1 6 preferably lies substantially in the 
middle of the intermediate sheet 15. It is also possible 
to apply the coloring agent 16 on the inner surface 3a 
of the backsheet 3. 

[0030] The figure S depicted with the coloring agent 
16 is not specified and the stars as shown may be re- 
placed by a geometric pattern such as a circle, a trian- 
gle, a square era rhombus, or a graphic of suitable char- 
acter or letters. The number of the components consti- 
tuting the figure S is not limited to three as shown but 
may be one, two, three or more. 

[0031] The surfactant may be ionic or non ionic. The 
ionic surfactant may be selected from a group consisting 
of various anionic surfactants such as a carboxyiate, a 
sulfate ester, a sulfonate and a phosphate ester, and 
various cationic surfactants such as a monoalkylamine 
hydrochloride, a diatkylamine hydrochloride and a tri- 
alkylamine hydrochloride ) and a various ampholytic sur- 
factants such as an amino acid type and ammonium 
type surfactant. The nonionic surfactant may be select- 
ed from a group consisting of a polyoxyethylene type 
and a polyvalent alcohol type surfactant. 
[0032] As the water-soluble coloring agent 1 6, a food 
dye dissolved in water or alcohol or a water-soluble ink 
may be used. Examples of such a coloring agent include 
aqueous solution of Edible Red No. 105 (rose Bengal) 
dissolved in water or alcohol (solubility in water; 36.25 
g/1 00 ml (26 °C), solubility in alcohol: 7.53 g/1 00 ml (26 
°C)), Edible Green No. 3 (Fast Green FCF) dissolved in 
water or alcohol (solubility in water: 24.9 g/1 00 ml 
(21°C), solubility in alcohol: 6.8 g/1 00 ml (21 °C)) and 
Edible Blue No. 1 (Brilliant Blue FCF) dissolved in water 
or alcohol (solubility in water: 18.7 g/1 00 ml (21 °C), sol- 
ubility in alcohol: 9.0 g/1 00 ml (21 °C)). A color of the 
coloring agent 1 6 is not specified so far as the color dif- 
fers from those of the backsheet 3 and the intermediate 
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sheet 15. 

[0033] An adhesive used for joining of the intermedi- 
ate sheet 15 is not specified but it is preferred to use a 
hydrophiNc natural polymeric adhesive such as a starch 
or a hide glue, or a water-soluble synthetic polymeric 
adhesive such as a polyvinyl alcohol or a polyvinyl pyr- 
rolidone. It is also possible to use a hot melt adhesive 
for this purpose. 

[0034] Nonwoven fabric as a stock material for the 
top- and backsheets 2, 3 and the intermediate sheet 1 5 
may be selected from a group including products ob- 
tained by spun lacing, needle punching, melt blowing, 
thermal bonding, spun bonding, chemical bonding and 
air-through processes. Component fibers of the nonwo- 
ven fabric may be selected from a group including poly- 
define-, polyester- and polyamide-based fibers and 
core-sheath-type and side-by-side-type conjugated fib- 
ers of polyethylene/polypropylene and poiyethylene/ 
polyester. 

[0035] This invention is applicable not only to the 
pants-type diaper 1 having the front and rear waist re- 
gions 5, 7 previously connected to each other as has 
been described above but also to so-called open-type 
diaper of which the front and rear waist regions are con- 
nected to each other immediately before the diaper is 
actually used, 

[0036] With the disposable diaperaccotdirtg to this in- 
vention, upon urination, the coloring agent dissolved in 
urine is absorbed by the core and consequently the fig- 
ure depicted with this coloring agent disappears so that 
urination can be visually perceived from outside the 
backsheet The figure disappears after urination has oc- 
curred, so it ts difficult for a third person to perceive and 
to point out occurrence of urination. In this way, there is 
no anxiety that the wearer's sense of pride might be in- 
jured. 

[0037] in this diaper, as the surfactant applied on the 
intermediate sheet is absorbed by the core, the interme- 
diate sheet restores its initial hydrophobic property and 
therefore the coloring agent which is dissolved in urine 
and absorbed by the core never permeate the interme- 
diate sheet again and flow back toward the backsheet 
Even if the core has been colored by the coloring agent 
absorbed therein, the intermediate sheet conceals the 
core so that the color of the core be invisible from outside 
the backsheet. 



crotch region is provided with an indicator by which 
it is perceptible from outside said backsheet wheth- 
er urination has occurred or not, said disposable 
diaper further comprising: 

5 

said indicator being composed of a liquid-per- 
vious intermediate sheet hydrophilicalfy modi- 
fied by coating of a hydrophobic fibrous nonwo- 
ven fabric with surfactant and a water-soluble 

10 coloring agent depicting a given figure in color 

different from those of said backsheet and said 
intermediate sheet, said figure being visible 
from outside said backsheet, wherein said in- 
termediate sheet is interposed between said 

15 backsheet and said core and said coloring 

agent is applied on at least one of opposed sur- 
faces of said backsheet and said intermediate 
sheet which are opposed to each other; and 
urine discharged on said diaper dissolves said 

20 surfactant and said coloring agent, then said 

surfactant and said coloring agent dissolved in 
urine permeate said intermediate sheet and be- 
ing absorbed by said core, whereupon said fig- 
ure substantially disappears and said interme- 

& diate sheet restores its initial hydrophobic prop- 

erty so as to prevent said coloring agent once 
absorbed by said core from flowing back toward 
said backsheet. 

30 2. The diaper according to Claim 1 .wherein said figure 
disappears within 30 seconds - 2 minutes after uri- 
nation has occurred. 

3, The diaper according to Claim 1 , wherein said in- 
35 termediate sheet has a basis weight of 1 0 - 30 g/m 2 

and a thickness of 0,1 - 3.0 mm. 

4. The diaper according to Claim 1 , wherein said in- 
termediate sheet is in close contact with said core. 

40 

B. The diaper according to Claim 1 , wherein the re- 
spective opposed surfaces of said backsheet and 
said intermediate sheet which are opposed to each 
other are in close contact with each other. 

45 



Claims 

50 

1. A disposable diaper comprising a liquid-pervious 
topsfieet facing a wearer's body, a liquid-impervious 
backsheet facing away from the wearer's body and 
a liquid- absorbent core Interposed between said 
top- and backsheets so as to define a front waist 35 
region, a rear waist region and a crotch region ex- 
tending between said waist regions wherein at least 
one of said front and rear waist regions and said 
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(54) Disposable diaper 



(57) A disposable diaper 1 includes a liquid-pervi- 
ous topsheet 2 f a liquid-impervious backsheet 3, a liq- 
uid-absorbent core 4 interposed between these top- and 
backsheets 2, 3, and an indicator 14 by which it is per- 
ceptible from outside the backsheet 3 whether urination 
has occurred or not. The indicator 14 comprises a liquid- 
pervious intermediate sheet 15 hydrophilicafly modified 



by coating of a hydrophobic fibrous nonwoven fabric 
with surfactant and a water-soluble coloring agent 16 
depicting a given figure which is perceptible from out- 
side the backsheet 3. The intermediate sheet 15 is in- 
terposed between the backsheet 3 and the core 4 and 
the coloring agent 16 is applied on the surface of the 
intermediate sheet 15 opposed to the backsheet 3. 
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